Development of excitatory amino acid induced cytotoxicity in cultured neurons.
The neurotoxicity of the excitatory amino acids (EAAs) L-glutamate (L-glu), L-aspartate (L-asp), N-methyl-D-aspartate (NMDA), kainate (KA), quisqualate (QA) and RS-alpha-amino-3-hydroxy-5-methyl-4-isoxazolopropionate (AMPA) was followed as a function of development in primary cultures of cerebral cortex neurons and cerebellar granule cells. These two types of neurons express, respectively, glutamate receptor subtypes with sensitivity to all of these excitatory amino acids or only to glutamate and aspartate. None of the EAAs were toxic in cerebral cortex neurons at 2 days in culture, whereas at culture day 4 the neurons became sensitive to glutamate, at day 5 to KA followed by sensitivity to QA at day 6, and finally to NMDA, L-asp and AMPA at day 7. The rank order of potency of the EAAs was in cerebral cortex neurons cultured for 12 days: L-asp (ED50 = 0.5 microM) = L-glu (ED50 = 1 microM) greater than AMPA (ED50 = 10 microM) greater than NMDA (ED50 = 65 microM) greater than QA = KA (ED50 = 100 microM). Cerebellar granule cells were insensitive to all of the EAAs at 3 and 5 days in culture but at day 8 the cells became sensitive to toxicity induced by L-glu (ED50 = 70 microM) and L-asp (ED50 = 30 microM). In order to determine ED50 values for L-asp and L-glu accurately, media in these experiments also contained 500 microM of the glutamate uptake inhibitor L-aspartate-beta-hydroxamate.(ABSTRACT TRUNCATED AT 250 WORDS)